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Process for welding together pieces of heat sensitive plastic by induction heating, 
the improvement comprising the use of a layer of powdered metal between the 
surfaces to be joined instead of a metal wire, sheet or foil as in known processes. 
The powder is conveniently uniformly distributed over and embedded in a film of 
plastic by heating, and a strip of plastic used between the joint surfaces, or the 
powder can be incorporated in one or other of the joint surfaces during moulding. 
Induction heating then brings about the required welding of the joint surfaces. 
Plane surfaces can be joined to make laminates using different materials provided 
they can be welded. 

The process can be used to permit forming processes, e.g. tube being, by 
incorporating the powder in the article at the points where forming is to be 
carried out. 

The powder has a large surface area and this enables joints of uniform strength to 
be made. 
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Procede d'assemblage de pieces en matiere plastique thermosensible et raccord 
pour 1'application de ce procede. (Invention : Serge Balmer.) 
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La presente invention se rapporte aux precedes 
d'assemblage d'elements en matiere plastique ther- 
mosensible, et plus particuiierement aux assembla- 
ges par soudure d'elements tubinaires. 

'Un procede est bien connu en soi : on dispose 
une piece metallique entre ies parois a assembler, 
puis on chauffe cette piece par induction, ce qui 
fait fondre sur une certaine epaisseur ia matiere 
des parois des elements a. assembler, qui se sou- 
dent 

Mais quelle que soit k forme de ia piece metal- 
lique, perforee, helicoidale ou autre, se pro- 
duit tres souvent, du fait de la mauvaise conducti- 
bilite thermique des plastiques, des surchauffes lo- 
cales, ia matiere brule et 1'assembkge n'est pas etan- 
che ou est peu resistant. 

La presente invention a pour but de paflier ces 
inconvenients et a pour objet un procede d'assem- 
blage dans lequd I'element chauffant ast de la pou- 
dre metallique cfaauf fee par induction. 

Cette poudre pent etre mise directement en pkce 
au moment de 1* assemblage mais de preference elle 
est prealabiement uniformement repaxtie et enrobee 
dans une pellicule d'une matiere identique a celle 
des elements a raccorder ou parfaitement soudable 
avec ceHe-cL 

La pellicule est ensuite decoupee a la dimension 
necessarre et disposee pour I'assemblage entre les 
parois des elements a raccorder. 

Cette portion de pellicule chargee de poudre 
pent aussi etre disposee comme piece induse dans 
Fune au moins des parties a assembler, lors du 
moulage de celle-cL 

La poudre peut encore etre disposee dans la 
paroi de Tun au moins des elements a assembler, 
au moment du moulage de celle-ci, et de preference, 
etre concentree vers la surface d'assemblage par un 
champ electrique. 

Ces fines particules metafliques presentent une 



grande surface de transmission de chaleur pour 
une masse relativement faible, et si la poudre est 
uniformement reparlie et sa granulomere convena- 
blement choisie, le chauffage est tres rapide et uni- 
forme, et la soudure obtenue est parfaite. 

Pour bien faire comprendre f invention, 3 va etre 
decrit quelques examples de realisations suivant ce 
procede, avec reference aux dessins annexes dans 



La figure 1 represente un mode de fabrication 
dune pellicule chargee de poudre metallique; 

La figure 2 represente en coupe ^assemblage de 
deux tuyaux par un manchon; 

La figure 3 represente rassemblage d'un tuyau 
et d'une piece chargee de poudre; 

La figure 4 represente ie « colkge > de deux sur- 
faces planes Tune sur Tautre. 

La peflicule chargee de poudre sera obtenue par 
exemple (fig. 1) en faisant passer une bande de 
matiere plastique thermo-sensible 1 sur iaquelle aura 
ete etalee uniformement de la poudre metallique 
2, entre deux rouleaux presseurs 3 et 4 chauffes 
par tons moyens convenables. 

L'asaemblage represente figure 2 comprend les 
deux tuyaux a raccorder 5 et 6 le manchon 7 et 
les deux parties enroulees de pellicules chargees 
de poudre metallique 8 et 9. 

Ces parties 8 et 9 pourront etre inchrses dans le 
manchon 7 au moment du moulage de celui-ci de 
f aeon a constituer un ensemble solidaire 7-8-9. 

Cet ensemble ou ces pieces seront dimensionnes 
pour que le montage avec les tuyaux 5 et 6 soit 
effectue avec un serrage convenable, de maniere 
a assurer une liaison thermique aussi bonne que 
possible entre tous les constituants. 

L'ensemble sera ensuite soumis a un dispositif de 
chauffage par induction figure schematiauement en 
10 et la poudre metallique en s'ecliauffant sous 
Faction des cou rants induits dans sa masse, fera 
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f ondre la matiere de la peBictde et des parois adja- 
centes des pieces a assembler qui se souderont entre 
dies. 

Au lieu d'etre enrol) ee dans une pellicule indepen- 
dante ou inclose, la poudne pent etre prevue dans 
la matiere de Fune an moins des pieces a 
assembler, et de preference, concentree au moment 
da moulage vers les parois qui doivent se souder, 
par example, an mayen <Tun aimant. La figure 3 
montre un assemblage constitue <Pune tige 11 et d'un 
embout 12, la poudre ayant etc concentree vers la 
surface de raccordement 13. 

tLe procede pent iien entendn etre applique pour 
souder des surfaces planes soit avec interposition 
d'un film intermediaire charge de poudre (fig- 4), 
soit directement si e'est 1'une au moins de ces sur- 
faces qui est chargee. Dans ce dernier cas, la poudre 
peut etre enrobee comme il a ete decrit plus itaut 
pour la pellicule intermediaire. 

II est possible suivant ce procede de realiser des 
materiaux plastiques sandwicbs constitues de cou- 
ches ayant des proprietes differentes (durete, resis- 
tance chimique, resistance a la mmiere, couleur, 
etc-) pouTvu bien entendn que ces couches soient 
thermo-soudables entre efles ou au moins chacune 
avec la pellicule intermediaire. Ces materiaux pour- 
ront etre fabriqnes en continu en en faisant passer 
entre des organes de chauffage par induction, les 
deux ou plusieurs bandes, de la poudre metaflique 
ayant ete prealablement deposee de facon uniforme 
entre chaqne face a souder. 

Ces materiaux "pourront etre ensuite decoupes, 
facpnnes, formes a la demande comme une plaque 
ordinaire- 

Le procede suivant llnvention peut egalement 
etre applique pour former des pieces en matiere 
plastique thenno-senslbie, par exemple le cintrage 
de tubes. 

Le prodnit de base devant etre forme sera extrude 
ou monle avec inclusion de poudre metaflique, celle- 



ci etant repartie unif ormement dans toute la masse 
ou localement concentree aux endrohs a former sui- 
vant le type de fabrication ou le genre de produit 
a obtenir (semi-ouvre ou pieces speciales). 

La piece sera chauffee par induction k Yea droit 
a former comme il i'a ete decrit plus hauL 

RESUME 

1* Procede d'assemblage par soudure de pieces 
en matiere plastique thermosensible caracterise en 
ce que Fagent de chauffage de la matiere des 
parois a souder est une poudre metaflique chauffee 
par induction. 

2° La poudre metaflique suivant 1° est incluse 
dans Tune au moins des pieces a raccorder au 
moment du moulage de cefle-ci. 

3° La poudre incluse dans Tune des pieces a 
raccorder suivant 2° a ete concentree pres de la sur- 
face d'assemblage, au moment du moulage de la 
piece, par exemple par un champ electrique. 

4° La poudre metaflique est incorporee dans une 
mince pellicule d'une matiere plastique soudabie 
avec chacune des pieces a assembler, cette pellicule 
etant obtenue independamment de Foperalion d'as- 
semblage, et une portion de cefle-ci, de dimensions 
appropriees, etant interposee entre les faces des pie- 
ces a raccorder au moment de ^assemblage. 

5° A titre de prodnit nouveau, toute piece com- 
posite obtenue suivant ce procede d'assemblage. 

6° Materian nouveau, tel que plaques sandwichs 
obtenues par ce procede d'assemblage et constitue 
de couches ayant des caracteristiques mecaniques 
ou physiques differentes. 

7° A titre de produit nouveau, toute piece obtenue 
suivant ce procede de formage. 

Sodfte" dite : TfiCALfiaTT, Socnhi Anonyke 
Par procuration : 
Jacques Petit 
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PROCESS FOR ASSEMBLING PIECES MADE OF HEAT-SKusiTIVE PlA^rn 
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[Procede d' assemblage de pieces en matiero plastique 
thermosensible et raccord pour 1 'application d e ce procede] 

Inventor: Serge Bnimer 

Applicant: Company known as- 

Tecalemj t/ Corporation 

The present invention relates to processes f or assembling 
elements made of heat-sensitive plastic materia] and more 
particularly to assemblies of tubular elements u K i ng so lder 

One process is well known in itself: one arranges a metallic 
piece between the walls to be assembled, then one. heats this 
piece by induction, which melts a certain thickno SS Q f the 
material of the walls of the elements to be asse, n bled, which 
become soldered together. 
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But regardless of the form of the metallic piece, 
perforated, helicoidal or other, very often, because of the 
unsatisfactory heat conductivity of the plastics, local 
overheating occurs, the material burns, and the assembly is not 
tight or is not very resistant. 

The purpose of the present invention is to reduce these 
disadvantages, and its object is a process of assembling in which 
the heating element is metallic powder heated by induction. 

This powder can be positioned directly at the time of 
assembling, but it is preferably uniformly distributed and coated 
in a film of a material which is identical to that of the 
elements to be connected or which is perfectly capable of being 
soldered together with this material. 

The film is then cut out to the necessary size and arranged 
for assembling between the walls of the elements to be connected. 

This portion of film loaded with powder can also be arranged 
as a piece which is included in at least one of the parts to be 
assembled, during its molding. 

The powder can then be arranged in the wall of at least one 
of thc : elements to be assembled, at the time it is molded, and 
preferably, can be concentrated towards the assembling surface by 
means of an electric, field. 

These fine metallic particles have a large surface area of 
heat transmission for a relatively small mass, and if the powder 
is uniformly distributed and its granulometry suitably chosen, 
heating is very rapid and uniform, and complete soldering is 
obtained. 



So that one can better understand the invention, a few 
examples of executions according to this process will be 
described, in reference to the appended drawings in which: 

Figure 1 represents a mode of producing a film loaded with 
metallic powder; 

Figure 2 represents a cross section of the assembling of two 
pipes using a sleeve; 

Figure 3 represents the assembling of a pipe and a piece 
loaded with powder; 

Figure 4 represents the "bonding- of two flat surfaces to 
each other. 

The film loaded with powder is obtained, for example (Figure 
1), by passing band of heat-sensitive plastic material 1, over 
which metallic powder 2 has. been be uniformly spread, between two 
press rollers 3 and 4 which are heated by any suitable means. 

The assembly represented in Figure 2 includes two pipes to 
be connected 5 and 6, sleeve 7, and two parts wrapped with films 
charged with metallic powder 8 and 9. 

These parts 8 and 9 may be included in sleeve 7 at the time 
of its molding, to form solidly connected assembly 7-8-9, 

This assembly or these pieces will be dimensioned so that 
the mounting with pipes 5 and 6 is suitably, tight, to ensure the 
best possible thermal bonding between all the components. 

The assembly is then subjected to a device for heating by 
induction, shown diagrammatically as 10, and the metallic powder 
becoming heated under the action of the currents induced in its ' 
mass, melts the material of the film and of the adjacent walls of 
the pieces to be assembled which become soldered together. 



instead of being coated in an independent or included f ila 
the powder can be provided in the material of at least one of the 
pieces to be assembled, and is preferably concentrated at the 
time of molding towards the walls which must be soldered 
together, for example, by means of a magnet. Figure 3 shows an 
assembly formed by rod 11 and connector 12, the powder having 
been concentrated towards connecting surface 13. 

The process can of course be applied to soldering flat 
surfaces either with interposition of a metallic film loaded with 
powder (Figure 4), or directly if at least one of these surfaces 
is loaded. in the latter case, the powder can be coated as 
described above for the intermediate film. 

It is possible, according to this process, to produce 
sandwich plastic materials .formed by layers which have different 
properties (hardness, chemical resistance, light resistance, 
color, etc.), provided, of course, that these layers are capable 
of being- heat soldered together or at least that each one can be 
soldered with the intermediate film. These materials may be 
produced continuously by passing them between elements for 
heating by induction, two or more bands of metallic powder having 
been uniformly deposited beforehand between each surface to be 
soldered. 

These materials may then be cut out, shaped, formed as 
reguired like an ordinary plate. 

The process according to the invention can also be applied 
to forming pieces made of heat-sensitive plastic material, for 
example , the bending of tubes. 
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The base product , before being formed, is extruded or molded 
with inclusion of metallic powder, this being uniformly 
distributed in the whole mass or locally concentrated at the 
spots to be formed depending on the type of manufacturing or the 
type of product to be obtained (half-finished or special pieces) . 

The piece will be heated by induction at the spot to be 
formed as described above. 

Claims 

1. A process for assembling pieces of heat-sensitive 
plastic material using solder, characterized by the fact that the 
agent for heating of the material of the walls to be soldered is 
a metallic powder heated by induction, 

2. The metallic powder according to Claim 1 is included in 
at least one of the pieces to be connected at the time of its 
molding. 

3. The powder included in one of the pieces to be 
connected according to Claim 2 has been concentrated near the 
assembly surface, at the time of molding of the piece, for 
example, using an electric field. 

4. The metallic powder is incorporated in a thin film of 
plastic material which is capable of being soldered with each of 
the pieces to be assembled; this film is obtained independently 
of the assembly operation, and a portion of it, with suitable 
dimensions, is interposed between the surfaces of the pieces to 
be connected at the time of assembly. 

5. As a new product, any composite piece obtained 
according to this assembly process. 
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6. A new material, such as sandwich plates obtained by 
this assembly process and consisting of layers having different 
mechanical and physical characteristics. 

7. As a new product, any piece obtained according to this 
process of forming. 



